pregnancies and deliveries two sibs, both male, died at the age of 3 days with the same clinical syndrome: irregular br-athing and extreme flaccidity. These symptoms started about 12 hours after birth. Necropsy of the baby in 1960 was unremarkable. In 1961 a pregnancy ended after five months, the newborn male baby died immediately. The pedigrees of the father and the mother could be traced back for five generations. There is no consanguinity in the very large families. The father has two sisters; the mother has four brothers. Two brothers of the maternal grandmother died at a young age, reason unknown. The maternal grandmother had four sisters who all had more than six children each and many grandchildren of both sexes. No specific indications are given in these pedigrees.
Laboratory examination revealed leucocytes 8,400, polymorphonuclear cells 65%, lymphocytes 35%.
Haematocrit 68%, haemoglobin concentration 18-5 g./ 100 ml. Blood chemistry at admission: Na 138, K 4-2, C1101 mEq/l.; urea 16-6 mg./100 ml., Ca 9 5, P 6-6 mg./ 100 ml. Metabolic acidosis was indicated by pH 7p 19, standard bicarbonate 12-1 mEq/1., Pco2 32 mm.Hg (Astrup, Jorgensen, Andersen, and Engel, 1960) .
Fluid was given by intravenous drip in the umbilical vein at a rate of 6 ml. per hour. The electrocardiogram at this time demonstrated remarkable abnormalities ( Fig. 1, 40 hours) compared with the relatively normal features eight hours earlier in the local hospital ( Fig. 1, 32 hours). The main ECG changes were prolonged and depressed T waves, as is seen in hypokalaemia. T time (after correction) was 0 40 sec., P-R interval 0 12 sec. Electrocardiograms later showed more depressed, even flat T waves (Fig. 1, 43 and 56 hours).
During the next 48 hours the condition of the child became increasingly worse. There was irregular breathing, pre-terminally of Cheyne-Stokes type, with periods of apnoea and cyanosis. The thoracic excursions were very small. There was extreme flaccidity and ultimately no reaction at all to several stimuli. Convulsions occurred on the second day. The biochemical data, particularly pH, standard bicarbonate, and Pco2 are given in Table 1 . Treatment was glucose 5%, invert sugar 10%, and sodium bicarbonate 4 2% intravenously, while at 84 hours 24 ml. oftrishydroxy-methyl-aminomethane (THAM) 3 -67 buffer were given. The baby died at 97 hours in irreversible 397 Microscopically no abnormalities were seen. There was no increase in iron-containing pigment in the Kupffer and parenchymal cells in the liver, nor in the reticuloendothelial cells of the spleen and marrow.
Special Laboratory Investigatios
Urinary keto acids were semi-quantitatively estimated by adding 2-4-dinitrophenylhydrazine in 2 N hydrochloric acid. The precipitate was extracted with ether, and subsequently the ether was extracted with sodium carbonate. The yellow colour was compared with that of control urines by measuring the extinction at 520 rnm.
The keto acids in the patient's urine were shown to be increased threefold.
The keto acids were identified using the method described by Towers, Thompson and Steward (1954) . The 2-4-dinitrophenylhydrazine derivatives of the keto acids were reduced; by paper chromatography, mainly alanine was identifisd.
Neutral and acidic amino acids in plasma and urine of the baby and his parents were estimated by the photoelectric ninhydrin method of Moore and Stein (1954) using an automatic Spinco-Beckman analyser. Plasma was deproteinated with picric acid (Stein and . Determination of basic amino acids was not done.
Urinary amino acids were also estimated semi-quantitatively using high-voltage electrophoresis (the procedure is described by Puranen, Puranen and Hallman, 1958) , scanning the paperstrips with a Spinco analytical scanning apparatus.
Results
High voltage electrophoresis of the patient's urine revealed a high excretion of glycine (Fig. 2 and Table  2 ) while other amino acids were excreted in normal or slightly increased amounts, compared with control data. Urinary excretion of amino acids in the parents of the patient was within the normal range.
Excretion of alanine in the patient's urine was little below that ofcontrols, as was also the case in the first two patients with hyperglycinaemia (Childs et al., 1961; Nyhan et al., 1963 In Table 2 data for urinary amino acid excretion in the patient, a normal control baby, the parents of the patient, and 50 normal children (1-14 years old) are given. Data for the patient and the control baby are given using both column chromatography and high-voltage electrophoresis.
Free amino acids in plasma were estimated by column chromatography and the results are presented in Table 3 . In the patient almost all amino acids were found in higher concentrations compared with control data. The study of amino acids by column chromatography is laborious and time consuming, and we have not enough control data available for statistical analysis. However, for general comparison the data reported in Table 3 can be used, and an increase of two to five times in the patient's plasma of all amino acids except glycine was recorded, and can be compared with the normal control baby and the data for two normal adults. It is interesting to note that for these amino acids the increased plasma lev-els are not reflected in increased excretion in the urine, except for glycine which was present in a considerably higher concentration, i.e. 10-20 times that of the control data.
Amino acid concentrations in the plasma of the parents demonstrate no significant differences compared with two normal adult controls, except perhaps for the slightly raised concentrations of alanine in the mother and proline in the father.
Discusion
The hyperglycinaemia and hyperglycinuria together with some clincial symptoms classify this patient with reasonable certainty as the fourth patient with hyperglycinaemia, a relatively new disorder of amino acid metabolism.
The first patient with this syndrome was reported by Childs et al. (1961) . This 3-year-old boy was studied extensively by these workers, and some data on this patient are also reported by Di George and Auerbach (1963 T'he third patient with hyperglycinaemia and hyperglycinuria is described by Cochrane et al. (1 963) . A 12-day-old infant was seen on account of vomiting, listlessness, dehydration, and metabolic acidosis with ketonuria. Amino acids were analysed in plasma and urine. A generalized aminoaciduria was found with a large amount of glycine. Plasma concentrations of glycine and several other amino acids were raised. Full detalWs of these studies are not available as yet, as this work is published as an abstract. Neutropenia and thrombocytopenia are mentioned. The infant died at 2 months of age in coma with irreversible acidosis. Necropsy revealed an increase in iron-containing pigment in the Kupffer and parenchymal cells in the liver, and also in the macrophages and reticuloendothelial cells of spleen and marrow. In this family a previous sib had died at 2 weeks, probably with the same disease.
The precise underlying defect in amino acid metabolism for this disorder is not known. Childs and co-workers studied their patient extensively but failed to find a metabolic defect in one of the pathways of glycine metabolism (Childs et al., 1961; Nyhan, Borden, and Childs, 1961) . Some evidence has been found for an abnormality in the conversion of glycine to serine; using isotopically-labelled glycine, Nyhan and Childs (1962) found a considerably greater pool size of glycine in the child with hyperglycinaemia compared with control subjects. Although Childs et al. (1961) considered an impaired heme formation from glycine via delta-aminolaevulinic acid unlikely because their patient always had normal haemoglobin values, Cochrane et al. (1963) suggested, as the basic defect, a failure in incorporation of glycine in the porphyrin pathway, resulting in excess iron deposits in the liver and reticuloendothelial system. Di George and Auerbach (1963) tentatively placed the metabolic defect at glycine oxidase which converts glycine to glyoxylic acid, but as yet there is no proof for this assumption.
Di George and Auerbach (1963) have pointed out that the rarity of recognition of the disorder may be explained by the severe manifestations in the first days of life, which may lead to early death. Other cases may already die in utero. An important symptom of this disease in the neonatal period may be the presence of acetone. Ketonuria is very unusual during the first days of life (Heymann, 1938) and the urines of sick babies should be routinely examined for acetone. Urine, particularly in the sick newborn baby, should be investigated for the presence of the a-keto acids derived from the branched chain amno acids leucine, isoleucine, and valine (Dancis, Levitz, and Westall, 1960) .
Reporting our patient we present few facts that have not been mentioned already by the authors of the three papers dealing with this disease. But as Nyhan et al. (1963) have stated 'the report of additional examples of the disease appears desirable, for recognition of more than one patient has implications for more widespread diagnosis as well as for the development of effective methods of therapy'. Our patient is the first to be reported in the European literature, and we hope that this paper will suggest early diagnosis of other patients.
The family history of our patient provides strong evidence that hyperglycinaemia is an inherited metabolic diseas. Clinically the most stilking symptom was the extreme flaccidity and muscular hypotonia; the metabolic acidosis could be trated adequately, but the child died in irreversible respiratory acidosis. The rapidly increasing deterioration of the electrocardiogram can be interpreted as reflecting the intracellular metabolic disturbances.
The severe manifestations of the disease in this family leading to early death in the neonatal period demonstrate, when compared with the histories of the other reported patients, that different degrees of severity of the syndrome exist, as in other inborn errors of metabolism.
Ssmy
A case of hyperglycinaemia and hyperglycinuria is reported, a newborn male infant who died 4 days after birth with extreme flaccidity and severe respiratory acidosis.
Amino acid analysis in the patient's urine revealed a much increased glycine excretion. Plasma concentrations of most amino acids were increased to 2-3 times those of control values, with the exception of glycine which was 10-20 times the control value.
Amino acid analysis of plasma and urine of the parents of the patient showed normal values.
Three other cases of hyperglycinaemia are shortly reviewed. The family history of our patient gives support to the hereditary character of this disease.
